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1
DETECTOR

FIELD OF THE INVENTION

The present Invention relates to a detector.

DESCRIPTION OF THE RELATED ART

In related art, a fire detector including a chamber 1nto
which smoke flows, and a labyrinth provided around the

chamber to shield the chamber has been known (for
example, refer to JP-A-2011-248547). The fire detector 1s
installed, for example, on a ceiling, and 1s configured so that
an inflow and an outflow of the smoke-containing gas are
performed via the labyrinth with respect to the chamber at a
position where a distance from the ceiling in a direction
substantially orthogonal to the ceiling (hereinafter simply
referred to as a “distance from the ceiling”) i1s constant.
Further, the fire detector determines a fire by detecting the
density of smoke 1n the gas tlowing into the chamber.

Incidentally, 1n general, since the gas moving toward the
detector along the ceiling at the time of fire occurrence 1s
influenced by a friction with the ceiling, the flow velocity 1s
different depending on the distances from the ceiling. Spe-
cifically, the flow velocity becomes faster as the distance
from the ceiling increases.

However, 1n the fire detector of the related art, since the
inflow and the outflow of the gas are performed at a position
where the distance from the ceiling 1s constant, a pressure
difference or a temperature difference due to the diflerence
in the tlow velocity of the gas around the chamber (specifi-
cally, the mnflow side and the outtlow side of the gas) does
not occur, 1 other words, 1t 1s diflicult to 1nduce the gas to
the chamber by utilizing the pressure difference or the
temperature difference. Further, in the fire detector of the
related art, since the labyrinth i1s provided around the cham-
ber, there 1s a possibility that the intflow of the gas into the
chamber 1s hindered by the labyrinth. Therefore, 1n the fire
detector of the related art, even it the inflow of smoke 1nto
the chamber 1s hindered by the labyrinth, 1t 1s not possible
to induce smoke by utilizing the aforementioned pressure
difference or temperature diflerence, and there 1s a possibil-
ity of difliculty 1n quickly determining the fire. In particular,
there 1s a possibility that 1t 1s particularly diflicult to quickly
determine smoke-burning fire, which often occurs i1n the
carly stages of fire, and 1n which the flow velocity of entire
smoke generated 1s relatively slow.

SUMMARY OF THE INVENTION

It 1s an object of the present mvention to solve the
problems of the above-mentioned prior arts.

In order to solve the above-mentioned problem and
achieve the purpose, one aspect of the present invention
provides a detector which 1s attached to an installation
surface of an installation target and has an attachment
surface facing the installation surface, comprising: a detec-
tion space mnto which a detection target flows; a detection
unit which detects the detection target flowing into the
detection space; an accommodation unit which accommo-
dates the detection unit and the detection space; and an
induction unit which induces gas outside the accommoda-
tion unit, which 1s gas containing the detection target, to flow
into the detection space 1nside the accommodation unit from
an opposite side of the attachment surface of the accommo-
dation unit and to flow out from the side of the attachment

10

15

20

25

30

35

40

45

50

55

60

65

2

surface of the accommodation unit 1n a direction substan-
tially orthogonal to the attachment surface.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a detector according to this
embodiment;

FIG. 2 1s a bottom view of the detector;

FIG. 3 1s a side view of the detector;

FIG. 4 1s a cross-sectional view taken along the line A-A
of FIG. 2;

FIG. § 1s a view exemplifying air flow 1n FIG. 4; and

FIG. 6 1s a side view of a detector of a modified example.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

Heremaiter, embodiments of a detector according to the
invention will be described in detail with reference to the
drawings. It should be noted that the invention is not limited
by the embodiments.

Basic Concept of Embodiment

First, the basic concept of the embodiment will be
described. The embodiment relates generally to a detector
including a detection space, a detection unit, an accommo-
dation unit, and an induction unit.

Here, the “detector” 1s a device which determines an
abnormality of a monitoring region, specifically, a device
attached to an 1installation surface of an installation target,
and 1s a device having an attachment surface facing the
installation surface, for example, a device that determines an
abnormality such as a fire and a gas leak, by detecting the
detection target of the monitoring region. The “detector” 1s
a concept including, for example, a smoke detector, a heat
detector, a fire detector, a gas leak detector, and the like.
Also, the “monitoring region” 1s a region which becomes a
monitoring target of the detector, specifically, a space having,
a certain spread, an indoor or outdoor space, and 1s a concept
including, for example, a space such as a corridor, a stair-
case, or a room ol a building. Further, the “installation
surface” 1s a surface of an installation target on which the
detector 1s 1nstalled, and includes, for example, a surface on
the monitoring region side of the ceiling (that 1s, a lower
surface of the ceiling), a surface on the monitoring region
side of the wall (that 1s, an indoor side surface of the wall)
and the like. Further, the “attachment surface” 1s a surface
provided on the detector, specifically, a surface which 1s
attached to the installation surface in a state of facing the
installation surface. In addition, the “detection target™ is a
target of detection by the detector, specifically, 1t relates to
an abnormality of the monitoring region, and 1s a concept
including, for example, a toxic gas such as smoke, heat,
flame, and carbon monoxide.

In addition, the “detection space™ 1s a space into which a
detection target flows, and 1s, for example, a space 1n which
light 1s shielded from the outside of the detector 1n a smoke
detector or a fire detector. Further, the “detection unit” 1s a
unit which detects a detection target flowing into the detec-
tion space, for example, a unit including a light-emitting unit
and a light-recerving unit. The “light-emitting unit” 1s a unit
which emits detection light, and i1s a concept including, for
example, a light-emitting diode or the like. The *“light-
receiving unit” 1s a umt which receives light based on the
detection light emitted from the light-emitting unit, and 1s a
concept including, for example, a photodiode or the like.
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The expression “light based on the detection light emitted
from the light-emitting unit” 1s a concept including a scat-
tered light, which 1s light generated by scattering of the
detection light emitted from the light-emitting unit by a
detection target flowing into the detection space, a reflected
light generated by reflecting of the detection light emitted
from the light-emitting unit within the detection space,
extinction light, which 1s light generated by at least a part of
the detection light emitted from the light-emitting unit being,
blocked and reduced by the detection target, or the like.

Further, the “accommodation unit” at least accommodates
the detection unit and the detection space, and constitutes,
for example, an outer shape of the detector.

Further, the “induction unit” 1s a unit which induces a gas
so that a gas outside the accommodation unit, which 1s a gas
containing the detection target, tlows into the detection
space 1nside the accommodation unit from an opposite side
of the attachment surface of the accommodation unit and
flows out from the side of the attachment surface of the
accommodation unit 1n a direction substantially orthogonal
to the attachment surface. The induction unit 1s a concept
including, for example, a flow path of the gas provided in the
accommodation unit, a component for forming the tlow
path, or the like. The expression “substantially orthogonal™
1s a concept that includes an intersection at a right angle, an
intersection at an angle close to a right angle (for example,
70 to 110 degrees), or the like.

In the embodiment described below, a case where the
“detector” 1s a “fire detector”, the “monitoring region™ 1s a
“room of a building”, and the “detection target” 1s the
“smoke (specifically, smoke particles)” will be described.
(Configuration)

First, the configuration of the detector according to the
present embodiment will be described. FIG. 1 15 a perspec-
tive view of a detector according to the present embodiment,
FIG. 2 1s a bottom view of the detector, FIG. 3 1s a side view
of the detector, and FIG. 4 1s a cross-sectional view taken
along the line A-A of FIG. 2. Further, for convenience of
description, a rib 33 of FIG. 1 1s omitted 1n FIGS. 3 and 4,
and a power supply line for being supplied with power from
a disaster prevention receiver (not illustrated), and a com-
munication line for transmitting a fire signal which 1s a
signal for reporting the fire to the disaster prevention
receiver are omitted. In addition, in the following descrip-
tion, X-Y-Z directions 1illustrated 1in FIGS. 2 to 4 are direc-
tions orthogonal to each other. Specifically, a Z direction 1s
a vertical direction, and an X direction and a Y direction are
horizontal directions orthogonal to the vertical direction. For
example, the 7Z direction 1s referred to as a height direction
or a direction substantially orthogonal to an attachment
surface 11, a +7 direction 1s referred to as an upper side (a
plane or the attachment surface 11 side 1n the casing 3), and
a —/. direction 1s referred to as a lower side (a bottom side
or an opposite side of the attachment surface 11 in the casing
3). Further, the terms related to the “X-Y-Z directions”
below are convenient expressions for describing the relative
positional relation (or direction) and the like of each com-
ponent 1n an 1llustrated detector 100. On the basis of a center
position of a detection space 4 of FIG. 4, a direction away
from the detection space 4 along an XY plane 1s referred to
as “an outer side or an end side”, and a direction approaching
the detection space 4 1s referred to as “an 1nner side or a
center side”.

A detector 100 1illustrated in each of these drawings 1s a
device which determines a fire by detecting smoke 1 a
monitoring region. Specifically, as illustrated in FIG. 4, the
detector 100 1s used by being attached to an installation
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surface 900 which 1s a ceiling of the monitoring region, and
includes, for example, an attachment base 1, a back plate 2,
a casing 3, a detection space 4, a support portion 3, an msect
repellent net 6, and a circuit portion 7.
(Configuration-Attachment Base)

The attachment base 1 1s an attachment unit for attaching

the back plate 2 and the casing 3 to the installation surface
900. Although the specific type and configuration of the
attachment base 1 are arbitrary, for example, the attachment
base 1 includes the attachment surface 11 which is a surface
facing the installation surface 900, and 1s fixed to the back
plate 2 and the installation surface 900 between the back
plate 2 and the installation surface 900, by a known fixing
unit (for example, a screw, a {itting structure, or the like).
(Configuration-Back Plate)

The back plate 2 1s an induction unit which induces a
smoke-containing gas (hereinafter, simply referred to as a
“gas”), and forms, for example, an external outflow side
flow path F1 between the back plate 2 and the casing 3. Here,
the “external outflow side flow path” F1 1s an induction unit
which induces the gas, specifically, a flow path for causing
the gas 1n the detection space 4 to tlow out to the outside of
the detector 100. Although the specific type and configura-
1on of the back plate 2 are arbitrary, the back plate 2 has, for
example, a disc shape having the same diameter as that of
the casing 3, 1s fixed to the casing 3 with a spacer 81
interposed therebetween by a known fixing umit (for
example, a screw, an adhesive, or the like), and 1s fixed to the
attachment base 1 by a known fixing unit (for example, a
screw, a litting structure, or the like).
(Configuration-Casing)

The casing 3 1s an accommodation unit which accommo-
dates the detection space 4, the support portion 5, the msect
repellent net 6, and the circuit portion 7 (hereinafter, “the
detection space 4, the support portion 5, the msect repellent
net 6, and the circuit portion 77 will also be referred to as
“accommodation targets™). Although the specific type and
configuration of the casing 3 are arbitrary, for example, the
casing 3 may include a main body portion 31, a light
shielding portion 32, and the rib 33 of FIG. 1.
(Configuration-Casing-Main Body Portion)

The main body portion 31 of FIG. 4 accommodates the
accommodation target, and 1s formed by, for example, a
cylindrical portion having the same diameter as the back
plate 2 which 1s a cylindrical portion provided on the upper
side (+Z direction) in the height direction (Z direction), and
a tapered portion having a diameter to be smaller from the
cylindrical portion toward the lower side (-7 direction).
Further, the main body portion 31 includes a casing side
inflow opening 311, a casing side outtlow opeming 312, and
an inclined surface 313. The casing side inflow opening 311
1s an induction unit which imnduces the gas, specifically, 1s
intended to cause the gas outside the detector 100 to tlow
into the detection space 4. For example, the casing side
inflow opening 311 1s provided at the center in a direction
parallel to the XY plane, on a surface on the lower side (-Z
direction) of the main body portion 31. The casing side
outflow opening 312 1s an induction unit which induces the
gas 1n the detection space 4, and 1s intended to cause the gas
in the detection space 4 to tlow out to the outside of the
detector 100. For example, the casing side outtlow opening
312 1s provided at the center 1n the direction parallel to the
XY plane, on a surface of the upper side (+7 direction) of the
main body portion 31. The inclined surface 313 1s an
induction umit which induces the gas, specifically, 1is
intended to cause the gas outside the detector 100 to tlow
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into the detection space 4, and 1s provided, for example, 1n
a tapered portion of the main body portion 31.
(Configuration-Casing-Light Shielding Portion)

The light shielding portion 32 1s a light shielding unit
which shields light from the outer side of the detection space
4, and 1s an induction unit which induces the gas. As the
induction unit, for example, an mflow side flow path F2 is
tormed between the light shielding portion 32 and the main
body portion 31. Here, the “inflow side flow path™ F2 1s an
induction unit which induces the gas, specifically, a tlow
path for causing the gas outside the detector 100 to tlow 1nto
the detection space 4. The light shielding portion 32 has, for
example, a disc shape having a diameter smaller than the
cylindrical portion of the main body portion 31 and slightly
larger than the end portion of the lower side (-7 direction)
ol the tapered portion of the main body portion 31, 1s fixed
to the main body portion 31 via the rib 33 of FIG. 1, and has
a facing surface 321 of FIG. 4. Here, the “facing surface”
321 1s an induction unit which induces the gas, specifically,
1s intended to cause the gas outside the detector 100 to tlow
into the detection space 4, and rises, for example, toward the
upper side (+7. direction) from the end side to the center side
of the light shielding portion 32 in the direction parallel to
the XY plane. Since the light shielding portion 32 having the
tacing surface 321 is provided 1n this way, the conventional
labyrinth (not illustrated) can be omitted in the detector 100,
and the inflow characteristics of the gas into the detection
space 4 can be improved.

(Configuration-Casing-Rib)

The r1b 33 of FIG. 1 1s a reinforcing unit which reinforces
the strength of the entire casing 3, and 1s an induction unit
which induces the gas. Specifically, as the induction unit, the
rib 33 1s mtended to cause the gas outside the detector 100
to tlow 1nto the detection space 4. The rib 33 has a flat plate
shape radially provided on the basis of the casing side inflow
opening 311, and a plurality of ribs 33 is provided.
(Configuration-Detection Space)

The detection space 4 of FIG. 4 1s a space 1ito which the
gas tlows. Although the specific type and configuration of
the detection space 4 are arbitrary, the detection space 4 1s
a space provided, for example, at the substantially center
side of the casing 3 1n a direction along the attachment
surface 11 (a direction parallel to the XY plane), and 1s a
space surrounded by a part of the casing 3, an element
support portion 52 to be described later, and a circuit board
71 to be described later. Further, the expression “substan-
tially center side of the casing 3 in the direction along the
attachment surface 11 (the direction parallel to the XY
plane)” 1s a concept corresponding to a position inside the
casing 3, specifically, a position within a predetermined
radius (for example, one sixth to one eighth of the width of
the casing 3 in the direction along the attachment surface 11
or the like) 1n the direction along the attachment surface 11,
on the basis of the center of the casing 3 i the direction
along the attachment surface 11.

(Configuration-Support Portion)

The support portion 5 1s a support unit which supports the
circuit portion 7. Although the specific type and configura-
tion of the support portion 5 are arbitrary, for example, the
support portion 5 includes a substrate support portion 51 and
an element support portion 52.

(Configuration-Support Portion-Substrate Support Portion)

The substrate support portion 51 1s a support unit which
supports the circuit board 71, which will be described later,
with respect to the casing 3, and i1s an induction unit for
inducing the gas. Specifically, an internal outflow side tlow
path F3 1s formed as the imnduction umt. Here, the “internal
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outtlow side flow path” F3 1s an induction umt which
induces the gas, specifically, a tlow path for causing the gas
in the detection space 4 to tlow out to the outside of the
detector 100. The substrate support portion 51 has, for
example, a cylindrical shape having an inner diameter larger
than a substrate side outflow opening 711 to be described
later, and 1s fixed to the surface on the upper side (+Z
direction) of the main body portion 31 and the circuit board
71, between the surface on the upper side (+7 direction) of
the main body portion 31 and the circuit board 71 to be
described later, by a known fixing unit (for example, a screw,
an adhesive, or the like).

(Configuration-Support Portion-Element Support Portion)

The element support portion 52 1s a support unit which
supports a light-emitting portion 72 and a light-receiving
portion 73 to be described later with respect to the casing 3,
1s a partitioning unit for partitioning the detection space 4,
and 1s an 1mduction unit for inducing the gas. For example,
the element support portion 52 has a cylindrical shape
having an 1nner diameter larger than those of the casing side
inflow opening 311 and the substrate side outflow opening
711 to be described later. The light-emitting portion 72 and
the light-recerving portion 73 are mounted to the element
support portion 32. The element support portion 52 1s fixed
to the surface on the lower side (-Z direction) of the main
body portion 31 and the circuit board 71, between the
surface on the lower side (-7 direction) of the main body
portion 31 and the circuit board 71 to be described later, by
a known fixing unit (for example, a screw, an adhesive, or
the like).

(Configuration-Insect Repellent Net)

The 1nsect repellent net 6 1s an msect repellent unit which
prevents msects from entering the detection space 4, and 1s
an 1inflow unit which causes the gas to tflow 1nto the detection
space 4. Although the specific type and configuration of the
insect repellent net 6 are arbitrary, for example, the msect
repellent net 6 includes an inflow side 1nsect repellent net 61
and an outtlow side mnsect repellent net 62.
(Configuration-Insect Repellent Net-Inflow Side Insect
Repellent Net)

The inflow side 1nsect repellent net 61 permits the gas to
flow 1nto the mside of the detection space 4 from the outside
via the small holes of the inflow side insect repellent net 61
itsell, while preventing insects from entering the detection
space 4. The mnflow side insect repellent net 61 has, for
example, a diameter larger than the casing side inflow
opening 311 as a whole, and 1s provided to cover the casing
side inflow opening 311.

(Configuration-Insect Repellent Net-Outtlow Side Insect
Repellent Net)

The outtlow side 1mnsect repellent net 62 permits the gas to
flow out to the outside from the inside of the detection space
4 via the internal outtlow side flow path F3, via the small
hole of the outtlow side insect repellent net 62 itself, while
preventing insects from entering the detection space 4 via
the internal outflow side flow path F3. For example, as a
whole, the outflow side 1nsect repellent net 62 has a diameter
larger than that of the casing side outflow opening 312, and
1s provided to cover the casing side outtlow opeming 312.
(Configuration-Circuit Portion)

The circuit portion 7 1s a circuit unit which forms an
clectric circuit for determining the fire by detecting smoke as
a detection target. Although the specific type and configu-
ration of the circuit portion 7 are arbitrary, for example, the
circuit portion 7 includes the circuit board 71, the light-
emitting portion 72, and the light-receiving portion 73.



US 11,385,211 B2

7

(Configuration-Circuit Portion-Circuit Board)

The circuit board 71 1s a mounting unit on which each
clement of the detector 100 1s mounted. The circuit board 71
spreads, for example, along the XY plane as a whole, and 1s
supported and fixed by the support portion 5. Further, the
circuit board 71 1s provided with the substrate side outtlow
opening 711. The substrate side outflow opening 711 1s an
induction unit which induces the gas. Specifically, the sub-
strate side outflow opeming 711 1s intended to cause the gas
in the detection space 4 to flow out to the outside of the
detector 100 via the internal outflow side tlow path F3. For
example, the substrate side outflow opening 711 has a
diameter smaller than the mnner diameter of the substrate
support portion 51 and the mnner diameter of the element
support portion 52, and 1s provided at the center of the circuit
board 71 1n the direction parallel to the XY plane.
(Configuration-Circuit Portion-Light-Emitting Portion)

The light-emitting portion 72 1s a detection unit for
detecting the smoke flowing into the detection space 4,
specifically, a light-emitting unit which emaits detection light,
which 1s light for detecting the smoke, toward the detection
space 4. Although the specific type and configuration of the
light-emitting portion 72 are arbitrary, for example, the
light-emitting portion 72 includes a light-emitting diode or
the like.

(Configuration-Circuit Portion-Light-Receiving Portion)

The light-receiving portion 73 1s a detection unit for
detecting the smoke flowing into the detection space 4,
specifically, a light-receiving unit for receiving the scattered
light generated in the detection space 4. Although the
specific type and configuration of the light-receiving portion
73 are arbitrary, for example, the light-receiving portion 73
includes a photodiode or the like.

(Induction of Gas)

Next, the induction of gas in the detector 100 configured
as described above will be described. FIG. 5 1s a diagram
exemplifying the air flow of FIG. 4. Incidentally, an arrow
ATll of FIG. 5§ exemplifies a direction of the air tlow based
on a result of a predetermined experiment, simulation or the
like about the flowing direction of the smoke-containing gas
(that 1s, the direction of the air flow). The detector 100 can
induce the gas from all directions outside the casing 3 to
flow imto the detection space 4 from the lower side (-7
direction) 1n the height direction (Z direction) and then to
flow out from the upper side (+7Z direction). Here, for
example, the case of inducing the gas along the arrow Afl
of FIG. 5 will be described.

When a fire occurs in the monitoring region, the gas
(smoke-containing gas) outside the detector 100 of FIG. 5
moves along the installation surface 900 (alternatively, in
parallel to the installation surface 900) toward the detector
100, as illustrated by the arrow Afl, due to the hot air tlow
based on the fire. Thereafter, the gas 1s induced to the
detection space 4 via the inflow side flow path F2, the casing
side mflow opening 311, and the small holes of the inflow
side 1nsect repellent net 61. Specifically, the gas 1s induced
from the main body portion 31 side to the light shielding
portion 32 side along the inclined surface 313 of the casing
3, and then 1s imnduced to the detection space 4 side of FIG.
5 along the facing surface 321 of the light shielding portion
32 and the rib 33 of FIG. 1. In particular, 1n the gas moving
toward the detector 100 along the installation surface 900 (or
in parallel to the installation surtace 900) at the time of a fire
occurrence, in general, the tflow velocity becomes faster as
going further away from the installation surface 900 to the
lower side (-7 direction). For this reason, a temperature
difference or a pressure difference occurs due to the differ-
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ence 1n the flow velocity, and 1t 1s possible to reliably induce
the gas to the detection space 4, by moving the gas outside
the detector 100 as described above from a side on which the
flow velocity 1s fast, which 1s the lower side (-7 direction)
of the casing 3, to a side on which the tlow velocity 1s slow,
which 1s the upper side (+Z direction) of the casing 3.

Thereatter, as indicated by the arrow Afl, the gas induced
to the detection space 4 1s imnduced to the outside of the
detector 100, via the substrate side outtlow opening 711, the
internal outflow side flow path F3, the small holes of the
outflow side insect repellent net 62, the casing side outtlow
opening 312, and the external outflow side flow path F1.
(Determination of Fire)

Next, determination of the fire in the detector 100 con-
figured as described above will be described. A control unit
(for example, a CPU or the like) (not illustrated) of the
circuit board 71 of the detector 100 determines the fire 1n the
same manner as 1n a known method. That 1s, the control unit
detects the density of smoke, using the light-emitting portion
72 and the light-receiving portion 73, and then determines
the fire on the basis of the detected density of smoke.

ftects of Embodiment

[T

As described above, according to the present embodi-
ment, since the smoke-containing gas 1s induced to tlow 1nto
the detection space 4 inside the casing 3 from the opposite
side of the attachment surface 11 of the casing 3 in the
direction substantially orthogonal to the attachment surface
11, and to flow out from the attachment surface 11 side of the
casing 3, for example, a pressure diflerence or a temperature
difference due to the diflerence in the flow velocity of the gas
moving outside the casing 3 occurs between the imnflow side
and the outtlow side of the gas. Accordingly, 1t 1s possible to
reliably induce the smoke-contaiming gas to the detection
space 4, by utilizing the difference.

Further, since the detection space 4 1s provided substan-
tially at the center side of the casing 3 1n the direction along
the attachment surface 11, for example, 1t 1s possible to
rapidly and reliably induce the gas, which moves from all
directions of the detector 100 in the direction along the
attachment surface 11 toward the detector 100, to the detec-
tion space 4. Further, for example, since the center of gravity
of the detector 100 1n the direction along the attachment
surface 11 can be configured to be substantially on the center
side of the detector 100, the center of gravity 1s well
balanced, and it 1s possible to provide the detector 100 in
which the attaching work or the like 1s easily performed and
the workability 1s excellent.

Modified Example of Embodiment

Although the embodiments according to the invention
have been described above, the specific configuration and
umt of the invention can be arbitrarily modified and
improved within the scope of the technical idea of each
invention described 1n the claims. Hereinafter, such a modi-
fied example will be described.

(Problem to Be Solved and Advantageous Effects of Inven-
tion)

First, problems to be solved by the invention and advan-
tageous eflects of the invention are not limited to the
contents described above, and there 1s a possibility that they
may differ depending on the implementation environment
and the details of configuration of the imvention, and only
some of the above-described problems may be solved, or
only a part of the above-described effects may be exhibited.
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(Dispersion and Integration)

Further, the above-described configuration 1s functionally
conceptual, and does not necessarily need to be physically
configured as 1illustrated in the drawings. In other words,
specific forms of dispersion and integration of each part are
not limited to those illustrated 1n the drawings, and all or a
part thereof may be configured by being dispersed or inte-
grated functionally or physically 1in arbitrary units.
(Detection Space)

Further, 1in the atorementioned embodiment, a case where
the detection space 4 of FIG. 4 1s provided substantially on
the central side of the casing 3 in the direction along the
attachment surface 11 (the direction parallel to the XY
plane) has been described, but the embodiment 1s not limited
thereto. For example, the detection space 4 may be provided
on the end side of the casing 3 in the direction along the
attachment surface 11 (the direction parallel to the XY
plane). Here, the expression “the end side of the casing 3 in
the direction along the attachment surface 11 (the direction
parallel to the XY plane)” 1s a position inside the casing 3,
specifically, a position other than “the substantially center
side of the casing 3 in the direction along the attachment
surface 11 (the direction parallel to the XY plane)” and 1s a
concept corresponding to the position separated from a
predetermined radius (for example, one sixth to one eighth
of the width of the casing 3 i the direction along the
attachment surface 11 or the like) 1n the direction along the
attachment surface 11, on the basis of the center of the casing
3 1n the direction along the attachment surface 11. More
specifically, 1n FI1G. 4, the detection space 4 may be provided
only on the left side of the drawing, may be provided only
on the right side of the drawing, or a total of two detection
spaces 4 may be provided on both the left side of the drawing
and the right side of the drawing. In this case, positions of
clements other than the detection space 4 may be appropri-
ately changed. Further, in FIG. 4, 1n a case where the
detection space 4 1s provided only on the left side of the
drawing, or in a case where the detection space 4 1s provided
only on the right side of the drawing, by providing the
detection space 4 on the end side of the casing 3 in the
direction along the attachment surface 11, for example, 1t 1s
possible to combine the mounting space of components
inside the casing 3 into one place. Thus, 1t 1s possible to
secure a relatively wide mounting space and to provide a
detector 100 having excellent component mountability.
(Back Plate and Attachment Base)

In addition, the attachment base 1 may be omitted after
the back plate 2 of FIG. 4 of the above-mentioned embodi-
ment 1s configured to be directly attached to the installation
surtace 900. In this case, the surface on the upper side (+7.
direction) of the back plate 2 corresponds to the “attachment
surface”. Further, the attachment base 1 of FIG. 4 of the
above-mentioned embodiment 1s not omitted, the back plate
2 may be omitted, and then the attachment base 1 may be
fixed to the casing 3 with a spacer 81 interposed therebe-
tween.

(Internal Configuration of Casing)

Further, after arbitrarily changing the mner diameter of
cach support portion 5 of FIG. 4 of the aforementioned
embodiment, the position or the size of the casing side
inflow opening 311, the substrate side outtlow opening 711,
or the casing side outiflow opening 312 may be arbitrarily
changed. Specifically, the casing side intlow opening 311,
the substrate side outflow opening 711, and the casing side
outtlow opening 312 may be arranged so as not to be aligned
in a line 1n the height direction (Z direction).
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(A1r Flow Generation Unit)

Further, the detector 100 of FIG. 4 of the above-men-
tioned embodiment may be provided with an air flow
generation portion (an air flow generation unit) which gen-
crates air flow for inducing the gas, for example, along the
arrow Afl of FIG. 5. Specifically, a micro pump using a
known piezoelectric element, a known heat generation ele-
ment that generates heat, a known heat absorption element
that absorbs heat, or the like may be provided inside or
outside the detection space 4, as the air flow generation
portion. Further, a control unit (for example, a CPU or the
like) (not illustrated) of the circuit board 71 may control the
air flow generation unit on the basis of a predetermined
program.

(Attachment of Detector)

Further, 1n the aforementioned embodiment, a case where
the detector 100 of FIG. 4 1s attached to the installation
surface 900, which 1s a ceiling of the monitoring region, has
been described, but the invention 1s not limited thereto. For
example, the detector 100 may be used by being attached to
the wall of the monitoring region.

(Application of Known Configuration)

Further, the detector 100 of FIG. 4 of the atorementioned
embodiment may be modified to include the configuration of
a known detector. For example, any modification including
a modification made for the detector 100 to perform wireless
communication with a disaster prevention receiver (not
illustrated), a modification to operate the detector 100 by
providing a battery 1n the detector 100 and using the electric
power of the battery, or the like may be performed.
(Application to Detector)

In addition, the features of the detector 100 of FIG. 4 of
the atlorementioned embodiment may be applied to a known
scattered light type detector or may be applied to a known
light extinction type detector.

(Integral Configuration)

Further, arbitrary components of the detector 100 of FIG.
4 of the above-mentioned embodiment may be configured
integrally. For example, the substrate support portion 51, the
clement support portion 52, and the spacer 81 may be
formed 1ntegrally.

(Thermal Welding)

Further, arbitrary components of the detector 100 of FIG.
4 of the aforementioned embodiment may be fixed by
thermal welding. For example, the element support portion
52 may be thermally welded and fixed between the surface
on the lower side (—Z direction) of the main body portion 31
and the circuit board 71.

(Substrate Side Outtlow Opening)

Further, the circuit board 71 of FIG. 4 may be provided
with a substrate side outflow notch, together with the sub-
strate side outflow opening 711 or instead of the substrate
side outtlow opening 711. Here, the “substrate side outtlow
notch™ 1s an 1nduction unit for inducing the gas. Specifically,
the substrate side outflow notch 1s intended to cause the gas
in the detection space 4 to tlow out to the outside of the
detector 100 via the iternal outflow side flow path F3. The
shape of the substrate side outtlow notch 1s arbitrary, and,
although 1t 1s not illustrated, for example, the substrate side
outflow notch may be formed by notching into a V shape or
a U shape from the edge side toward the central side of the

circuit board 71 1n the direction parallel to the XY plane of
FIG. 4.

(Light Shielding Portion)

Further, although a case where the light shielding portion
32 1s provided away from the main body portion 31 as
illustrated 1n FIG. 3 has been described in the above-
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described embodiment, the position of the light shielding
portion 32 may be arbitrarily changed. FIG. 6 1s a side view
of a detector of the modified example. For example, as
illustrated 1n FIG. 6, a light shielding portion 32A of FIG. 6
corresponding to the light shuelding portion 32 of FIG. 3
may be provided to be 1n contact with the side of the main
body portion 31 to constitute a detector 100A. Specifically,
the light shuelding portion 32A may be configured to be in
contact with at least a part of the main body portion 31 1tsellf,
and the light shielding portion 32A may be configured to be
in contact with, for example, the insect repellent net 6 or the
like, which 1s an element on the side of the main body
portion 31.

(Features)

Further, the features of the above-mentioned embodiment
and the features of the modified example may be arbitrarily
combined with each other.

(Notes)

The above embodiments have been made to solve the
above-mentioned problems 1n the conventional technology,
and an object of the above embodiments 1s to provide a
detector capable of improving the reliability and mountabil-
ity.

In order to solve the above-mentioned problem and
achieve the above-mentioned purpose, one aspect of a
detector of the above mentioned embodiments 1s a detector
which 1s attached to an installation surface of an installation
target and has an attachment surface facing the installation
surface, comprising: a detection space into which a detection
target flows; a detection umt which detects the detection
target flowing into the detection space; an accommodation
unit which accommodates the detection unit and the detec-
tion space; and an induction unit which induces gas outside
the accommodation umt, which 1s gas containing the detec-
tion target, to flow into the detection space inside the
accommodation unit from an opposite side of the attachment
surface of the accommodation umt and to flow out from the
side of the attachment surface of the accommodation unit 1n
a direction substantially orthogonal to the attachment sur-
face.

According to this aspect of the embodiment, since the gas
1s 1mduced to flow into the detection space inside the
accommodation unit from the opposite side of the attach-
ment surface of the accommodation unit 1n the direction
substantially orthogonal to the attachment surface, and to
flow out from the attachment surface side of the accommo-
dation unit, for example, a pressure diflerence or a tempera-
ture diflerence due to the difference in the flow velocity of
the gas moving outside the accommodation unit occurs
between the inflow side and the outflow side of the gas.
Accordingly, 1t 1s possible to reliably induce the target-
contaiming gas to the detection space, by utilizing the
difference.

Another aspect of the embodiments provides the detector,
wherein the detection space 1s provided substantially at a
central side of the accommodation unit 1n a direction along
the attachment surface.

According to this aspect of the embodiment, since the
detection space 1s provided substantially at the center side of
the accommodation unit 1n the direction along the attach-
ment surface, for example, 1t 1s possible to rapidly and
reliably imnduce the gas, which moves from all directions of
the detector in the direction along the attachment surface
toward the detector, to the detection space. Further, for
example, since the center of gravity of the detector in the
direction along the attachment surface can be configured to
be substantially on the center side of the detector, the center
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of gravity 1s well balanced, and 1t 1s possible to provide the
detector 1n which the attaching work or the like 1s easily
performed and the workability 1s excellent.

Another aspect of the embodiments provides the detector,
wherein the detection space 1s provided on an end side of the
accommodation unit 1n a direction along the attachment
surface.

According to this aspect of the embodiment, by providing
the detection space on the end side of the accommodation
unit in the direction along the attachment surface, for
example, 1t 1s possible to combine the mounting space of
components mside the accommodation unit 1nto one place.
Thus, 1t 1s possible to secure a relatively wide mounting
space and to provide a detector having excellent component
mountability.

REFERENCE SIGNS LIST

1 Attachment base

2 Back plate

3 Casing

4 Detection space

5 Support portion

6 Insect repellent net

7 Circuit portion

11 Attachment surface

31 Main body portion

32 Light shielding portion

32A Light shielding portion

33 Rib

51 Substrate support portion

52 Element support portion

61 Inflow side insect repellent net
62 Outtlow side 1nsect repellent net
71 Circuit board

72 Light-emitting portion

73 Light-receiving portion

81 Spacer

100 Detector

100A Detector

311 Casing side inflow opening
312 Casing side outflow opening
313 Inclined surface

321 Facing surtace

711 Substrate side outflow opening
900 Installation surface

Afll Arrow

F1 External outtlow side tlow path
F2 Inflow side tlow path

F3 Internal outtlow side flow path

What 1s claimed 1s:

1. A detector which 1s attached to an installation surface
of an 1nstallation target and has an attachment surface facing
the 1nstallation surface, comprising:

a detection space mto which a detection target tlows;

a detection unit which detects the detection target flowing

into the detection space;

an accommodation unit which accommodates the detec-

tion unit and the detection space; and

an mduction unit which induces gas outside the accom-

modation unit, which 1s gas containing the detection
target, to flow 1nto the detection space from an opposite
side of the attachment surface of the detection space
and to flow out of the detection space from the side of
the attachment surface of the detection space i a
direction substantially orthogonal to the attachment
surface,
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wherein the induction unit comprises a circuit board
having a plane along the installation surface and
mounting an electric circuit for determining fire by
detecting the detection target, the circuit board having
a substrate side outflow opening or a substrate side
outflow notch that allows the gas flowing from the
opposite side of the attachment surface of the detection
space to tlow toward the side of the attachment surface
of the detection space 1n the direction substantially
orthogonal to the attachment surface.

2. The detector according to claim 1, wherein the detec-
tion space 1s provided substantially at a central side of the
accommodation unit in a direction along the attachment
surface.

3. The detector according to claim 1, wherein the detec-
tion space 1s provided on an end side of the accommodation
unit 1 a direction along the attachment surface.

4. A detector for attachment to an installation surface of
an installation target, the detector comprising:

an attachment surface configured to face the installation

surface;

a detection space mto which a detection target flows;

a detection unit which detects the detection target flowing,

into the detection space;

an accommodation unit which accommodates the detec-

tion unit and the detection space; and

an induction unit which imnduces gas outside the accom-

modation unit, which 1s gas containing the detection
target, to tlow 1nto the detection space at a side thereof
that 1s opposite the attachment surface, in a direction

5

10

15

20

25

14

substantially orthogonal to the attachment surface, and
to tlow out of the detection space from a side thereof
that 1s at the attachment surface, 1n a direction substan-
tially orthogonal to the attachment surtace.

5. The detector of claam 4, wherein the induction unit
comprises a circuit board that has an electric circuit for
determining fire by detecting the detection target, the circuit
board has a substrate side outflow opening configured to
allow the gas flowing from the side of the detection space
that 1s opposite of the attachment surface to tlow toward the
side of the detection space that 1s at the attachment surface
in the direction substantially orthogonal to the attachment
surface.

6. The detector of claim 4, wherein the accommodation
unmt comprises a casing that has an inclined surface config-
ured to 1induce the gas to flow 1nto the detection space.

7. The detector of claim 6, wherein the casing includes a
light shielding portion configured to shield light from the
detection space.

8. The detector of claim 7, wherein the light shielding
portion includes a raised facing surface configured to induce
the gas to tlow 1nto the detection space.

9. The detector of claim 4, wherein the detection unit 1s a
light-emitting portion or a light-receiving portion configured
to detect the detection target flowing into the detection
space.

10. The detector of claim 9, wherein the detection target
1s smoke.
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